
The World of Systems
Manual control v/s automatic control

‘CONTROL is the process of causing a system variable to 
conform to some desired value, a reference value.’

‘FEEDBACK is the process of measuring the controlled 
variable and using that to influence the value of the 

controlled variable.’

what is the most complex control system you are aware of?
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Example of an automatic control system - identify 
input, output, actuator, plant/process, sensor

& the BAD GUYS
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Section 1.1 – Simple HVAC control for a house
…. What will a component block diagram look like?
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- you draw in your note book now
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Section 1.2 – A first analysis of feedback: 
First, let’s look at a generic block diagram
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‘Conceptual’ block diagram for a cruise controller
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‘Mathematical’ block diagram
what are the assumptions?

Steady state – that is, for a particular throttle angle what is the speed 
(what is the other characteristic when you consider buying cars?)

HOW DO WE GET THE DATA FOR MODELING?
If you were to advise one of your technicians about what tests to run 
to characterize a car, what would be your instructions?
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- run the car at 55 mph on level ground first; then check what 1 
degree of throttle angle change causes
- run the car at level ground at 55 mph first; then take it on a 
grade, with the same throttle setting, and see what is the 
reduction (increase) in speed with 10 grade (-10 grade) 
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	chapter 1: draw the block diagram of the HVAC system; draw block diagram of cruise controller in car….��chapter 2: write the equations of motion for simple car model; ��chapter 3: solve the ODE x_dot + 3x = 1; x(0)=1�solve the ODE x2_dot + 3*x_dot + 2*x = u, with u as unit step, and zero initial conditions. CLEARLY SHOW HOW TO GET THE PARTIAL FRACTIONS.�solve the ODE x2_dot + 3*x_dot + 2*x = u, with u as unit step, and initial conditions as 1 and 1.��chapter 3: find the time constant of the system x_dot + 3x =2u;  what is the natl. freq. and damping ratio of the system x_2_dot + 3*x_dot + 2*x = 5u;  �what is the general solution of the TF 1/(s+3)?�What are the multiple forms of representing a system? (TF, Re-Im plot, DE form, gen soln., TF form)�Is the system x_2_dot + 3*x_dot + 2*x = 5u  stable?  How do you know?�What about the system x_5_dot+ 3*x_4_dot+…… = 6u?��chapter 4: �1.Derive the expression for ss error for the Chapter 1 cruise controller model?�Why does the cruise controller model in chapter 1 have ‘constants’ in the block diagram?�Derive the equation for the CLTF for the ‘why feedback’ example on the slide, and for the ss error �2. Derive an expression for the ss error for a unit step input for the system 1/(s+3) in feedback configuration with gain K – check with MATLAB. What is the effect of gain K?�3. Derive an expression for the ss error for a automobile cruise controller assuming a first order plant and throttle angle as input [ 1/(s+10)??] and a pure gain for D(s).  Will you buy such an automobile?  How would you correct it?  DO THE EXAMPLE USING MATLAB IN CLASS�4. �� �
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